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(57) ABSTRACT 

The present disclosure provides a backlight, a display device 
and a method for controlling backlighting thereof. The 
present disclosure relates to the field of display technology, 
and enables a display panel with uniform brightness. The 
backlight comprises a backplate and a light emitting unit 
which is arranged on a Surface of the backplate. The light 
emitting unit comprises a Substrate and a plurality of light 
sources which are fixed onto the substrate. The substrate 
comprises an attached part which is fixed to a central area of 
the surface of the backplate and a bendable part which forms 
a preset angle with a non-central area of the Surface of the 
backplate. 

16 Claims, 5 Drawing Sheets 
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triggering module 

processing module 

Fig. 8 

when an observation distance is smaller than or equals to a predefined 
distance, a triggering module sends a first controlling signal SO 

v 
according to the first controlling signal, a processing module de 

energizes the first and/or second magnetic field component, so that the 
first and Second magnetic field component are separated from each 

other to form a preset angle 

S102 

Fig. 9 

when the observation distance is larger than the predefined distance, 
the triggering module sends a second controlling signal 

according to the second controlling signal, the processing module S202 
energizes the first and/or second magnetic field component, so that the 
first and second magnetic field component are attracted to each other 

to eliminate the preset angle 

Fig. 10 
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when an observation distance is smaller than or equals to a predefined S30 distance, a triggering module sends a first controlling signal 

according to the first controlling signal, the processing module S302 
energizes the first and/or second magnetic field component, so that the 

first and second magnetic field component are separated from each 
other to form a preset angle 

Fig. ll 

when the observation distance is larger than the predefined distance, 
the triggering module sends a second controlling signal S40) 

according to the second controlling signal, the processing module de- S402 
energizes the first and/or second magnetic field component, so that the 
first and second magnetic field component are attracted to each other 

to eliminate the preset angle 
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BACKLIGHT, DISPLAY DEVICE AND 
METHOD FOR CONTROLLING 
BACKLIGHTING THEREOF 

FIELD OF THE INVENTION 

The present disclosure relates to the field of display 
technology, and particularly to a backlight, a display device 
and a method for controlling backlighting thereof. 

BACKGROUND OF THE INVENTION 

A LCD (liquid crystal display) is a passive light emitting 
device, in which a BLU (Backlight Unit) is required to 
provide a light source for enabling the LCD to display an 
image. Currently, the popular backlights for LCD comprise 
CCFL (cold cathode fluorescent lamp) and LED (light 
emitting diode). LED has been increasingly accepted as a 
backlight due to its advantages of high brightness, high color 
purity, long service life, high reliability, and free from 
mercury pollution. 
A LED backlight can be classified into a direct type and 

a side type. In the side type, the light Source is placed at a 
side of the display panel. In the direct type, the light Source 
is arranged at a lower Surface (i.e., the non-display Surface) 
of the display panel. Particularly, a construction for a LED 
backlight of the direct type is shown in FIG. 1. 

However, as for the existing LED backlight of the direct 
type, LED strips 110 act as light sources for emitting light 
ray. When light ray perceived by human eyes 111 is per 
pendicular to a display panel 112, the perpendicular light ray 
has the largest brightness at its intersection point with the 
display panel 112, because most of the light ray emitted by 
the light source 110 impinges on a central area of the display 
panel 112. When light ray perceived by human eyes 111 
forms an angle C. (OsOs 90°) with the normal of the display 
panel 112, the light ray in the direction of C=O exhibits the 
largest intensity. The brightness of light ray at its intersection 
point with the display panel 112 decreases with the increase 
of C. In this manner, the brightness across the display panel 
112 is not uniform. For instance, when human eyes 111 
observe the display panel 112 at a small distance, the 
brightness at point C is relatively high, while the brightness 
at point A and point B is relatively low. Or, as shown in FIG. 
2, when a test equipment 113 performs a display test on the 
display panel 112, a lens of the test equipment 113 lie in the 
perpendicular direction with respect to point C" on the 
display panel 112, while forms an angle with point A and 
point B'. Thus, the brightness at point C" is relatively high, 
while the brightness at other points is relatively low. In this 
manner, the average brightness across the display panel 112 
will be reduced, thus decreasing the energy efficiency of the 
display test. In addition, in the practical observation, this 
will result in a non-uniform brightness of the display panel 
perceived by the user, thus affecting the display quality. 

SUMMARY OF THE INVENTION 

The present disclosure provides a backlight, a display 
device and a method for controlling backlighting thereof, 
which can avoid or at least mitigate one or more problems 
as discussed above. 
To this end, in an aspect of the present disclosure, there is 

provided a backlight comprising a backplate and a light 
emitting unit which is arranged on a Surface of the backplate, 
wherein the light emitting unit comprises a Substrate and a 
plurality of light sources which are fixed onto the substrate, 
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2 
and the Substrate comprises an attached part which is fixed 
to a central area of the surface of the backplate and a 
bendable part which forms a preset angle with a non-central 
area of the surface of the backplate. 

In another aspect of the present disclosure, there is 
provided a display device comprising the above mentioned 
backlight. 

In yet another aspect of the present disclosure, there is 
provided a method for controlling backlighting of a display 
device, wherein the display device comprises a backlight, 
the backlight comprises a backplate and a light emitting unit 
which is arranged on a Surface of the backplate, wherein the 
light emitting unit comprises a Substrate and a plurality of 
light sources which are fixed onto the substrate, and the 
Substrate comprises an attached part which is fixed to a 
central area of the surface of the backplate and a bendable 
part which forms a preset angle with a non-central area of 
the surface of the backplate, wherein the backlight control 
ling method comprises adjusting the preset angle of the 
bendable part according to an observation distance. 
The present disclosure provides a backlight, a display 

device and a method for controlling backlighting thereof. 
The backlight comprises a backplate and a light emitting 
unit which is arranged on a Surface of the backplate. The 
light emitting unit comprises a Substrate and a plurality of 
light sources which are fixed onto the substrate. The sub 
strate comprises an attached part which is fixed to a central 
area of the surface of the backplate and a bendable part 
which forms a preset angle with a non-central area of the 
surface of the backplate. In this manner, when the backlight 
is adopted in a display device, the bendable part with the 
preset angle can modify the exit angle of light ray, so that 
more light ray will be emitted at two ends of the display 
panel. That is, it is possible to compensate light ray at areas 
of the display panel where there is less light ray. As a result, 
a display panel with uniform brightness is achieved, and the 
display effect and the energy efficiency of the display test are 
improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Several technical solutions of the present disclosure will 
be described in more detail below with reference to the 
accompanying drawings in order for those skilled in the art 
to be able to carry out the present disclosure. The present 
disclosure may, however, be embodied in many different 
forms and should not be construed as limited to embodi 
ments set forth herein. These embodiments do not limit the 
present disclosure, but the present disclosure is only limited 
by the appended claims. 

FIG. 1 is a structural diagram of a display panel in the 
prior art; 

FIG. 2 is a diagram illustrating a test equipment performs 
a test on a display panel in the prior art; 

FIG. 3 is a structural diagram of a backlight according to 
the present disclosure; 

FIG. 4 is a structural diagram of a backplate according to 
the present disclosure; 

FIG. 5 is an enlarged structural diagram of a backlight 
according to the present disclosure; 

FIG. 6 is a structural diagram of another backlight accord 
ing to the present disclosure; 

FIG. 7 is a structural diagram of a display device accord 
ing to the present disclosure; 

FIG. 8 is a block diagram of an angle controlling unit 
according to the present disclosure; 
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FIG. 9 is a flow chart illustrating a method for controlling 
backlighting of a display device according to the present 
disclosure; 

FIG. 10 is a flow chart illustrating another method for 
controlling backlighting of a display device according to the 
present disclosure; 

FIG. 11 is a flow chart illustrating yet another method for 
controlling backlighting of a display device according to the 
present disclosure; and 

FIG. 12 is a flow chart illustrating still another method for 
controlling backlighting of a display device according to the 
present disclosure. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present disclosure will be elucidated hereinafter in 
details with reference to the accompanying drawings and 
embodiments. Apparently, these embodiments only consti 
tute some embodiments of the present disclosure. The scope 
of the present disclosure is by no means limited to embodi 
ments as set forth herein. In addition, the accompanying 
drawings only intend to illustrate the present disclosure 
schematically, are not necessarily drawn to scale, and do not 
intend to limit the present disclosure in any manner. 
As shown in FIG. 3, the backlight of the present disclo 

sure comprises a backplate 200 and a light emitting unit 201 
which is arranged on a surface of the backplate 200. The 
light emitting unit 201 comprises a substrate 01 and a 
plurality of light sources 110 which are fixed onto the 
substrate 01. The substrate 01 comprises an attached part 
2010 which is fixed to a central area AA of the surface of the 
backplate 200 and a bendable part 2011 which forms a preset 
angle B with a non-central area BB of the surface of the 
backplate 200. Besides, the backlight can further comprise 
an angle controlling unit 300 (not shown in FIG. 3), which 
is used to adjust the preset angle B according to an obser 
vation distance H1. 

Particularly, in case the backlight is applied to a display 
device, the observation distance H1 is defined as a distance 
between a user and a display panel 112 of the display device. 
When the observation distance H1 is relatively small, the 
angle controlling unit 300 can form the bendable part 2011 
with the preset angle B in the backlight. Thus, the exit angle 
of light ray is modified by means of the bendable part 2011, 
so that more light ray will irradiate two ends of the display 
panel 112, thereby compensating light ray in the area with 
less light ray. When the observation distance H1 is relatively 
large, it is not compensate light ray to compensate light ray. 
In this case, the preset angle B can be reduced or eliminated. 
Herein, eliminating the preset angle B refers to that the 
preset angle B is Zero. In this manner, observation effect 
experienced by the user can reach the optimum state in 
various observation scenarios. 
As shown in FIG. 4 (a view along the CC direction in FIG. 

3), a central area AA of the surface of the backplate 200 
refers to a central display area of the display panel 112 to 
which the central area of the backplate 200 shown in FIG. 
3 corresponds to. A non-central area BB of the surface of the 
backplate 200 refers to areas at two ends of the display panel 
112 to which areas at two ends of the backplate 200 
correspond to. In the prior art, areas at two ends of the 
display panel 112 shown in FIG. 1 refer to the areas where 
point A and point B are located, and relatively less light ray 
is incident to human eyes 111 or the test equipment 113 at 
these areas. Therefore, the bendable part 2011 with the 
preset angle f3 can modify the exit angle of light ray, thereby 
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4 
improving the exiting ratio of light ray at two ends of the 
display panel 112, i.e. at point A and point B shown in FIG. 
1, and compensating light ray in the above-mentioned area. 

It is noted that the attached part 2010 is fixed to the central 
area AA of the surface of the backplate 200. This can 
indicate that the attached part 2010 can be fixed to the 
central area AA of the surface of the backplate 200 by using 
screw(s), bolt(s), slot(s), or by attaching. However, the 
present disclosure does not intend to be restricted in this 
regard. 
The present disclosure provides a backlight comprising a 

backplate and a light emitting unit which is arranged on a 
Surface of the backplate. The light emitting unit comprises a 
substrate and a plurality of light sources which are fixed onto 
the substrate. 
The substrate comprises an attached part which is fixed to 

a central area of the surface of the backplate and a bendable 
part which forms a preset angle with a non-central area of 
the surface of the backplate. In this manner, when the 
backlight is adopted in a display device, the bendable part 
with the preset angle can modify the exit angle of light ray, 
so that more light ray can be emitted at two ends of the 
display panel. That is, it is possible to compensate light ray 
at areas of the display panel where there is less light ray. As 
a result, a display panel with uniform brightness is achieved, 
and the display effect and the energy efficiency of the display 
test are improved. 
The preset angle B can lie in a range of 0°s?B<90°. When 

the preset angle B is 0°, the bendable part 2011 is attached 
with the backplate 200. In this manner, it is not necessary to 
compensate light ray at areas of two ends of the display 
panel 112 where point A and point B are located by means 
of the bendable part 2011. When the preset angle f is larger 
than or equals to 90°, light emitted by the bendable part 2011 
no longer emits in a direction away from the backplate. In 
this manner, the light exiting ratio of the backlight is 
decreased, thus degrading the quality of the display device. 
Therefore, the preset angle B can be set in a range of 
0°s?3-90°. For instance, when the backlight is applied to 
display device, a width of the side opposite to the preset 
angle B (i.e., a bending height of an end of the bendable part 
2011) can be smaller than or equal to a light mixing distance 
of the display device. In this manner, it is possible to 
compensate light ray in the display panel 112 by means of 
the preset angle f3, without affecting the normal display of 
the display device. 

Therefore, when the backlight is applied to display 
device, the preset angle B can be adjusted in the range of 
0°s?3-90, according to an observation distance H1 between 
a user and the display panel 112 of the display device. For 
instance, when the observation distance H1 is relatively 
small (smaller than 5 times of the width of the display panel 
112), since angles a between light ray which is emitted at 
two ends of the backlight and perceived by the user and the 
normal direction of the display panel 112 are relatively large, 
brightness at two ends of the display panel 112 is relatively 
low. In this case, the preset angle B can be increased to 
decrease the angle C, thus improving brightness at two ends 
of the display panel 112. For instance, when the observation 
distance H1 is relatively large (larger than 5 times of the 
width of the display panel 112), since differences among 
angles between each light ray which is perceived by the user 
and the normal direction of the display panel 112 are very 
Small, it is not necessary to compensate light ray at two ends 
of the display panel 112 by using the preset angle B to 
change direction of light ray emitted by the backlight. 
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As shown in FIG. 5, a surface of the bendable part 2011 
which is close to the backplate 200 can be provided with at 
least one first magnetic field component 2012. A surface of 
the backplate 200 which is close to the bendable part 2011 
can be provided with at least one second magnetic field 
component 2013 at a position corresponding to the first 
magnetic field component 2012. When the first magnetic 
field component 2012 and/or the second magnetic field 
component 2013 is energized, the first magnetic field com 
ponent 2012 and the second magnetic field component 2013 
are attracted to each other completely or partially, so as to 
decrease or eliminate the preset angle B. 

For instance, upon being energized, the first magnetic 
field component 2012 and the second magnetic field com 
ponent 2013 can have the opposite magnetic properties, so 
that in the energized State the first magnetic field component 
2012 and the second magnetic field component 2013 can be 
attracted and thus attached to each other. Particularly, when 
all of first magnetic field components 2012 and all of the 
second magnetic field components 2013 are attracted to each 
other, the light emitting unit 201 is completed attached to the 
surface of the backplate 200, so that the preset angle B is 
Zero, i.e., the preset angle B is eliminated. When some of the 
first magnetic field components 2012 and some of the 
second magnetic field components 2013 are attracted to each 
other(e.g., in FIG. 5, the left-most first magnetic field 
component 2012 and the corresponding second magnetic 
field component 2013 are attracted and thus attached to each 
other, while the remaining first magnetic field components 
2012 and the second magnetic field components 2013 are 
separated from each other), the light emitting unit 201 is 
partially attached to the surface of the backplate 200 so as to 
decrease the preset angle B. In this manner, the preset angle 
B can be adjusted as necessary by controlling the attracting/ 
attaching state between the first magnetic field component 
2012 and the second magnetic field component 2013. 

In a variation, a surface of the bendable part 2011 which 
is close to the backplate 200 is provided with at least one first 
magnetic field component 2012. A surface of the backplate 
200 which is close to the bendable part 2011 is provided with 
at least one second magnetic field component 2013 at a 
position corresponding to the first magnetic field component 
2012. In this case, when the first magnetic field component 
2012 and/or the second magnetic field component 2013 are 
energized, the first magnetic field component 2012 and the 
second magnetic field component 2013 are separated from 
each other completely or partially. 

For instance, upon being energized, the first magnetic 
field component 2012 and the second magnetic field com 
ponent 2013 can have different magnetic properties, so that 
the first magnetic field component 2012 and the second 
magnetic field component 2013 can be repelled and thus 
separated from each other. 

It is noted that the present disclosure is elucidated by 
referring to an example in which the first magnetic field 
component 2012 and the second magnetic field component 
2013 have opposite magnetic properties, so that the first 
magnetic field component 2012 and the second magnetic 
field component 2013 can be attracted and thus attached to 
each other in the energized State. 

First Embodiment 
When the backlight is adopted in a display device, and the 

distance between human eyes 111 or the test equipment 113 
and the display device is relatively small, the first magnetic 
field component 2012 and the second magnetic field com 
ponent 2013 can be separated from each other to maintain 
the preset angle B. As a result, the light emitting unit 201 can 
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6 
compensate light ray at areas of two ends of the display 
panel 112 where there is less light ray by using the bendable 
part 2011 (areas where point A and point B are located in 
FIG. 1). Thus, light ray which is emitted by the backlight and 
perceived by human eyes 111 or the test equipment 113 is 
uniformly distributed. When the distance between human 
eyes 111 or the test equipment 113 and the display device 
increases gradually, differences among angles between each 
light ray which is perceived by human eyes 111 or the test 
equipment 113 and the normal of the display panel 112 
decreases gradually. Therefore, the first magnetic field com 
ponent 2012 and/or the second magnetic field component 
2013 can be energized, so that the light emitting unit 201 is 
partially attached to the surface of the backplate 200 to 
decrease the preset angle B. As a result, a portion of the 
bendable part 2011 can compensate light ray at areas of two 
ends of the display panel 112 where there is less light ray. 
Besides, when the distance between human eyes 111 or the 
test equipment 113 and the display device is relatively large, 
differences among angles between each light ray which is 
perceived by human eyes 111 or the test equipment 113 and 
the normal of the display panel 112 are very small. There 
fore, it is not necessary to compensate light ray in the display 
panel 112 by using the bendable part. Thus, the first mag 
netic field component 2012 and/or the second magnetic field 
component 2013 can be energized, so that the light emitting 
unit 201 is completely attached to the surface of the back 
plate 200 to eliminate the preset angle B. 
The first magnetic field component 2012 can be composed 

of a ferrous coating, and the second magnetic field compo 
nent 2013 can be composed of an electromagnet. In this 
manner, when the second magnetic field component 2013 is 
energized, the first magnetic field component 2012 and the 
second magnetic field component 2013 can be attracted to 
each other. 

Further, the first magnetic field component 2012 can be 
composed of an electromagnet, and the second magnetic 
field component 2013 can be composed of a ferrous coating. 
In this manner, when the first magnetic field component 
2012 is energized, the first magnetic field component 2012 
and the second magnetic field component 2013 can be 
attracted to each other. 

Further, the first magnetic field component 2012 the 
second magnetic field component 2013 can be composed of 
an electromagnet. In this manner, when the first magnetic 
field component 2012 and the second magnetic field com 
ponent 2013 are energized, the first magnetic field compo 
nent 2012 and the second magnetic field component 2013 
can be attracted to each other. 

Second Embodiment 
In case the first magnetic field component 2012 and/or the 

second magnetic field component 2013 is composed of an 
electromagnet, it is also possible to control the magnitude of 
current to control the separating/attaching state, so as to 
control the magnitude of the preset angle B. For instance, as 
shown in FIG. 6, in case that the first magnetic field 
component 2012 covers the whole surface of the bendable 
part 2011 which is close to the backplate 200, the second 
magnetic field component 2013 covers the whole surface of 
the backplate 200 which is close to the bendable part 2011, 
the first magnetic field component 2012 is composed of a 
ferrous coating, and the second magnetic field component 
2013 is composed of an electromagnet, it is possible to 
control the current which is fed into the second magnetic 
field component 2013 so as to control the magnitude of the 
preset angle B. Particularly, when the observation distance 
H1 increases gradually, it is possible to increases gradually 
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the current which is fed into the second magnetic field 
component 2013. In this manner, a portion of the first 
magnetic field component 2012 which is close to the second 
magnetic field component 2013 is attracted to the second 
magnetic field component 2013. As the current further 
increases, a portion of the first magnetic field component 
2012 which is far from the second magnetic field component 
2013 is gradually attracted to the second magnetic field 
component 2013, thus gradually decreasing and finally 
eliminating the preset angle B. Of course, reference has been 
made to an example in which the preset angle B is decreased 
or eliminated. There exist other methods for adjusting the 
preset angle B by controlling the first magnetic field com 
ponent 2012 and/or the second magnetic field component 
2013. Although these methods are not described in details 
herein, they still fall within the scope of the present disclo 
SUC. 

For instance, when the first magnetic field component 
2012 is composed of an electromagnet, an insulating layer 
202 can be arranged between the bendable part 2011 and the 
first magnetic field component 2012. 

Further, as shown in FIG. 6, when the second magnetic 
field component 2013 is composed of an electromagnet, the 
insulating layer 202 can be arranged between the second 
magnetic field component 2013 and the backplate 200. In 
this manner, with the insulating layer 202, it is possible to 
prevent the electro magnetic interference, which may occur 
when the first magnetic field component 2012 and/or the 
second magnetic field component 2013 composed of an 
electromagnet is energized, from adversely affecting the 
backlight or other components in a device with the backlight 
(e.g. a display device). 
The substrate 01 can comprise a MPCB (multilayer 

printed circuit board) 2014. In this manner, with the MPCB 
2014, the light source 110 can be supplied with power to 
operate normally. Thus, the MPCB 2014 can be bended at 
two ends, and two ends of the light source 110 are supported 
by the MPCB 2014 to form the bendable part 2011 and the 
attached part 2010 of the light emitting unit 201. 
As shown in FIG. 8, the angle controlling unit 300 

comprises a triggering module 3001 for sending a first or 
second controlling signal according to the observation dis 
tance H1; and a processing module 3002 for controlling the 
first magnetic field component 2012 and the second mag 
netic field component 2013 to be de-energized or energized 
according to the first or second controlling signal. 
The triggering module 3001 comprises a control button, a 

front camera, or an infrared induction lamp remote sensing 
device. 
When the backlight is applied to a display device, the 

predefined distance H2 can be 1-10 times of a width of the 
display panel. For instance, the predefined distance H2 can 
be 5 times of the width of the display panel. When the 
predefined distance H2 equals to the width of the display 
panel, the distance between the user and the display device 
is too small, and the observing effect and comfort is affected. 
When the predefined distance H2 is 10 times of the width of 
the display panel, the distance between the user and the 
display device is too large, and the user possibly can not 
clearly what is displayed. 

Particularly, when the observation distance H1 is smaller 
than or equals to the predefined distance H2, the triggering 
module 300 sends the first controlling signal. For instance, 
when the observation distance H1 is smaller than or equals 
to the predefined distance H2, the user can press the control 
button, so that the control button sends the first controlling 
signal. Also, when the observation distance H1 of the user 
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8 
obtained by the front camera or the infrared induction lamp 
remote sensing device is Smaller than or equals to the 
predefined distance H2, the front camera or the infrared 
induction lamp remote sensing device sends the first con 
trolling signal to the processing module 3002. 

Then, according to the first controlling signal, the pro 
cessing module 3002 de-energizes the first magnetic field 
component 2012 and/or the second magnetic field compo 
nent 2013, so that the first magnetic field component 3012 
and the second magnetic field component 2013 are separated 
from each other to form the preset angle B. 

Further, when the observation distance H1 is larger than 
the predefined distance H2, the triggering module 300 sends 
the second controlling signal. For instance, when the obser 
vation distance H1 is larger than the predefined distance H2, 
the user can press the control button, so that the control 
button sends the second controlling signal. Also, when the 
observation distance H1 of the user obtained by the front 
camera or the infrared induction lamp remote sensing device 
is larger than the predefined distance H2, the front camera or 
the infrared induction lamp remote sensing device sends the 
second controlling signal to processing module 3002. 

Then, according to the second controlling signal, the 
processing module 3002 energizes the first magnetic field 
component 2012 and/or the second magnetic field compo 
nent 2013, so that the first magnetic field component 2012 
and the second magnetic field component 2013 are attracted 
to each other to eliminate the preset angle B. 

Third Embodiment 
As shown in FIG. 6, in case that the first magnetic field 

component 2012 covers the whole surface of the bendable 
part 2011 which is close to the backplate 200, the second 
magnetic field component 2013 covers the whole surface of 
the backplate 200 which is close to the bendable part 2011, 
the first magnetic field component 2012 is composed of a 
ferrous coating, and the second magnetic field component 
2013 is composed of an electromagnet, when the observa 
tion distance H1 increases gradually, the angle controlling 
unit 300 can increase gradually the current which is fed into 
the second magnetic field component 2013. In this manner, 
a portion of the first magnetic field component 2012 which 
is close to the second magnetic field component 2013 is 
attracted to the second magnetic field component 2013. As 
the current further increases, a portion of the first magnetic 
field component 2012 which is far from the second magnetic 
field component 2013 is gradually attracted to the second 
magnetic field component 2013, so that the angle controlling 
unit 300 can decrease gradually and finally eliminate the 
preset angle B. Of course, reference has been made to an 
example in which the magnitude of the preset angle f3 is 
controlled by the angle controlling unit 300. There exist 
other controlling procedures for controlling the magnitude 
of the preset angle B. Although these controlling procedures 
are not described in details herein, they still fall within the 
Scope of the present disclosure. 
The present disclosure provides a display device, which 

can comprise any one of the above-mentioned backlight. 
The display device has the same beneficial effects as those 
for the afore-mentioned backlight, and for sake of simplicity, 
these beneficial effects will not be described hereinafter, 
since they have been described with regard to the backlight. 
As shown in FIG. 7, when the display device adopts the 

backlight, the exit angle of light ray can be modified by the 
bendable part 2011, and light ray emitted at point A and point 
B at two ends of the display panel 112 can be increased, so 
that it is possible to compensate effectively light ray at areas 
where point A and point B are located, thus decreasing its 
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difference between the brightness at point C, and providing 
a uniform brightness across the display panel 112. 

In the present disclosure, the display device can comprise 
a liquid crystal display device. For instance, the display 
device can be a LCD, LCD TV, digital frame, mobile phone, 
tablet computer, or any product or component with a display 
function. 
The present disclosure provides a display device, which 

comprises a backlight. The backlight comprises a backplate 
and a light emitting unit which is arranged on a Surface of 
the backplate. The light emitting unit comprises a Substrate 
and a plurality of light sources which are fixed onto the 
Substrate. The Substrate comprises an attached part which is 
fixed to a central area of the surface of the backplate and a 
bendable part which forms a preset angle with a non-central 
area of the surface of the backplate. In this manner, when the 
backlight is adopted in a display device, the bendable part 
with the preset angle can modify the exit angle of light ray, 
so that more light ray can be emitted at two ends of the 
display panel. That is, it is possible to compensate light ray 
at areas of the display panel where there is less light ray. As 
a result, a display panel with uniform brightness is achieved, 
and the display effect and the energy efficiency of the display 
test are improved. 

The present disclosure provides a method for controlling 
backlighting of a display device, comprising: adjusting the 
preset angle B according to an observation distance H1 by 
using the angle controlling unit 300. 

The observation distance H1 is a distance between human 
eyes 111 or the test equipment 113 and the display panel 112 
of the display device. 
The present disclosure provides a method for controlling 

backlighting of a display device, comprising: adjusting a 
preset angle according to an observation distance by using 
an angle controlling unit. In this manner, with the preset 
angle, it is possible to modify the exit angle of light ray 
emitted by the backlight, increase the amount of light ray 
emitted at two ends of the display panel, compensate light 
ray at areas of the display panel where there are less light 
ray, thus providing a uniform brightness across the display 
panel, and improving the display effect and the energy 
efficiency of the display test. 

For instance, when the observation distance H1 is smaller 
than or equals to the predefined distance H2, the angle 
controlling unit 300 can de-energize the first magnetic field 
component 2012 and/or the second magnetic field compo 
nent 2013, so that the first magnetic field component 2012 
and the second magnetic field component 2013 are separated 
from each other to form the preset angle B. 

Further, when the observation distance H1 is larger than 
the predefined distance H2, the angle controlling unit 300 
energizes the first magnetic field component 2012 and/or the 
second magnetic field component 2013, so that the first 
magnetic field component 2012 and the second magnetic 
field component 2013 are attracted to each other to eliminate 
the preset angle B. 

Therefore, upon being energized, the first magnetic field 
component 2012 and the second magnetic field component 
2013 have opposite magnetic properties, so that the first 
magnetic field component 2012 and the second magnetic 
field component 2013 can be attracted to each other in the 
energized State. 
The predefined distance H2 can be 1-10 times of the width 

of the display panel of the display device. For instance, the 
predefined distance H2 can be 5 times of the width of the 
display panel. When the predefined distance H2 equals to the 
width of the display panel, the distance between the user and 
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10 
the display device is too small, and the observing effect and 
comfort is affected. When the predefined distance H2 is 10 
times of the width of the display panel, the distance between 
the user and the display device is too large, and the user 
possibly can not clearly what is displayed. 

Fourth Embodiment 
As shown in FIG. 6, in case that the first magnetic field 

component 2012 covers the whole surface of the bendable 
part 2011 which is close to the backplate 200, the second 
magnetic field component 2013 covers the whole surface of 
the backplate 200 which is close to the bendable part 2011, 
the first magnetic field component 2012 is composed of a 
ferrous coating, and the second magnetic field component 
2013 is composed of an electromagnet, when the observa 
tion distance H1 is smaller than or equals to 5 times of the 
width of the display panel 112, the triggering module 300 
sends the first controlling signal, and according to the first 
controlling signal, the processing module 3002 de-energizes 
the first magnetic field component 2012 and/or the second 
magnetic field component 2013, so that the first magnetic 
field component 3012 and the second magnetic field com 
ponent 2013 are separated from each other to form the preset 
angle B. In this manner, the direction of light ray emitted by 
the backlight can be modified by the preset angle B, and the 
amount of light ray emitted at two ends of the display panel 
112 can be compensated, so that the brightness is uniform 
across the display panel 112. 

Besides, in case that the observation distance H1 is 
smaller than or equals to 5 times of the width of the display 
panel 112, when the observation distance H1 increases 
gradually, the triggering module 300 sends the first control 
ling signal, and according to the first controlling signal, the 
processing module 3002 can increase gradually the current 
which is fed into the first magnetic field component 2012 
and/or the second magnetic field component 2013. As a 
result, a portion of the first magnetic field component 2012 
and a portion of the second magnetic field component 2013 
are attracted to each other, so that the light emitting unit 201 
is partially attached to the surface of the backplate 200, thus 
decreasing the preset angle B. Particularly, as shown in FIG. 
6, according to the first controlling signal, the processing 
module 3002 increases gradually the current which is fed 
into the second magnetic field component 2013. In this 
manner, a portion of the first magnetic field component 2012 
which is close to the second magnetic field component 2013 
is attracted to the second magnetic field component 2013. As 
the current further increases, a portion of the first magnetic 
field component 2012 which is far from the second magnetic 
field component 2013 is gradually attracted to the second 
magnetic field component 2013, thus decreasing the preset 
angle B. In this manner, the extent to which the light ray is 
compensated at areas of the display panel where there is less 
light ray can vary according to the observation distance H1, 
thus providing an improved display effect. 

In case that the angle controlling unit 300 comprises a 
triggering module 3001 and a processing module 3002, as 
shown in FIG. 9, the backlight controlling method can 
comprise the following steps of S101 and S102. 

In the step S101, when the observation distance H1 is 
smaller than or equals to the predefined distance H2, the 
triggering module 300 sends the first controlling signal. 

For instance, when the observation distance H1 is smaller 
than or equals to the predefined distance H2, the user can 
press the control button, so that the control button sends the 
first controlling signal. Also, when the observation distance 
H1 of the user obtained by the front camera or the infrared 
induction lamp remote sensing device is Smaller than or 
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equals to the predefined distance H2, the front camera or the 
infrared induction lamp remote sensing device sends the first 
controlling signal to the processing module 3002. 

In the step S102, according to the first controlling signal, 
the processing module 3002 de-energizes the first magnetic 
field component 2012 and/or the second magnetic field 
component 2013, the first magnetic field component 2012 
and the second magnetic field component 2013 are separated 
from each other to form the preset angle B. 

Further, as shown in FIG. 10, the backlight controlling 
method can comprises the following steps of S201 and S202. 

In the step S201, when the observation distance H1 is 
larger than the predefined distance H2, the triggering module 
300 sends the second controlling signal. 

For instance, when the observation distance H1 is larger 
than the predefined distance H2, the user can press the 
control button, so that the control button sends the second 
controlling signal. Also, when the observation distance H1 
of the user obtained by the front camera or the infrared 
induction lamp remote sensing device is Smaller than or 
equals to the predefined distance H2, the front camera or the 
infrared induction lamp remote sensing device sends the 
second controlling signal to the processing module 3002. 

In the step S202, according to the second controlling 
signal, the processing module 3002 energizes the first mag 
netic field component 2012 and/or the second magnetic field 
component 2013, so that the first magnetic field component 
2012 and the second magnetic field component 2013 are 
attracted to each other to eliminate the preset angle B. 

In this manner, when the observation distance H1 is larger 
than the predefined distance H2, since differences among 
angles between each light ray which is perceived by human 
eyes 111 or the test equipment 113 and the normal of the 
display panel 112 are very Small, it is not necessary to 
compensate light ray at two ends of the display panel 112 by 
using the preset angle B to compensate light ray at areas 
where there are less light ray, and the preset angle B can be 
decreased to Zero. 

Fifth Embodiment 
When the observation distance H1 is larger than 5 times 

of the width of the display panel 112, the triggering module 
300 sends the second controlling signal, and according to the 
second controlling signal, the processing module 3002 ener 
gizes the first magnetic field component 2012 and/or the 
second magnetic field component 2013, so that the first 
magnetic field component 2012 and the second magnetic 
field component 2013 are attracted to each other, and the 
light emitting unit 201 is completely attached to the surface 
of the backplate 200 to eliminate the preset angle B. When 
the observation distance H1 is larger than 5 times of the 
width of the display panel 112, since differences among 
angles between each light ray which is perceived by human 
eyes 111 or the test equipment 113 and the normal of the 
display panel 112 are very Small, it is not necessary to 
modify the direction of light ray emitted by the backlight by 
the preset angle B So as to compensate light ray at two ends 
of the display panel 112. 

Besides, as shown in FIG. 6, in case that the observation 
distance H1 is larger than 5 times of the width of the display 
panel 112, when the observation distance H1 increases 
gradually, the triggering module 300 sends the second 
controlling signal, and according to the second controlling 
signal, the processing module 3002 can increase gradually 
the current which is fed into the second magnetic field 
component 2013. In this manner, a portion of the first 
magnetic field component 2012 which is close to the second 
magnetic field component 2013 is attracted to the second 
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magnetic field component 2013. As the current further 
increases, a portion of the first magnetic field component 
2012 which is far from the second magnetic field component 
2013 is gradually attracted to the second magnetic field 
component 2013, so that the angle controlling unit 300 can 
decrease gradually and finally eliminate the preset angle B. 
Of course, reference has been made to an example in which 
the magnitude of the preset angle f3 is controlled by the angle 
controlling unit. There exist other controlling procedures for 
controlling the magnitude of the preset angle f3. Although 
these controlling procedures are not described in details 
herein, they still fall within the scope of the present disclo 
SUC. 

Further, in the energized state, the first magnetic field 
component 2012 and the second magnetic field component 
2013 can have the same magnetic properties, so that the first 
magnetic field component 2012 and the second magnetic 
field component 2013 can be repelled and thus separated 
from each other in the energized state. 

Particularly, when the observation distance H1 is smaller 
than or equals to the predefined distance H2, the angle 
controlling unit 300 energizes the first magnetic field com 
ponent 2012 and/or the second magnetic field component 
2013, so that the first magnetic field component 2012 and the 
second magnetic field component 2013 are separated from 
each other to form the preset angle B. When the observation 
distance H1 is larger than the predefined distance H2, the 
angle controlling unit 300 de-energizes the first magnetic 
field component 2012 and/or the second magnetic field 
component 2013, so that the first magnetic field component 
2012 and the second magnetic field component 2013 are 
attracted to each other to eliminate the preset angle B. 

In case that the angle controlling unit 300 comprises a 
triggering module 3001 and a processing module 3002, as 
shown in FIG. 11, the backlight controlling method can 
comprise the following steps of S301 and S302. 

In the step S301, when the observation distance H1 is 
smaller than or equals to the predefined distance H2, the 
triggering module 300 sends a first controlling signal. 

In the step S302, according to the first controlling signal, 
the processing module 3002 energizes the first magnetic 
field component 2012 and/or the second magnetic field 
component 2013, so that the first magnetic field component 
2012 and the second magnetic field component 2013 are 
separated from each other to form the preset angle B. 

Further, as shown in FIG. 12, the backlight controlling 
method can further comprise the following steps of S401 
and S402. 

In the step S401, when the observation distance H1 is 
larger than the predefined distance H2, the triggering module 
300 sends a second controlling signal. 

In the step S402, according to the second controlling 
signal, the processing module 3002 de-energizes the first 
magnetic field component 2012 and/or the second magnetic 
field component 2013, so that the first magnetic field com 
ponent 2012 and the second magnetic field component 2013 
are attracted to each other to eliminate the preset angle. 

In this manner, when the observation distance H1 is larger 
than the predefined distance H2, since differences among 
angles between each light ray which is perceived by human 
eyes 111 or the test equipment 113 and the normal of the 
display panel 112 are very Small, it is not necessary to 
compensate light ray at two ends of the display panel 112 by 
using the preset angle B to compensate light ray at areas 
where there are less light ray, and the preset angle B can be 
decreased to Zero. 
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It will be understood by the ordinary skilled in the art that, 
all or some of the steps for realizing the above method 
embodiments can be fulfilled by hardware which is associ 
ated with programs or instructions. These programs or 
instructions can be stored in a computer readable storage 
medium, and when executed, implement steps comprised in 
the above method embodiments. The storage medium can 
comprise ROM, RAM, diskettes, optical discs, or various 
media in which programs and codes can be stored. 

Although the present disclosure has been described above 
with reference to specific embodiments, it should be under 
stood that the limitations of the described embodiments are 
merely for illustrative purpose and by no means limiting. 
Instead, the scope of the disclosure is defined by the 
appended claims rather than by the description, and all 
variations that fall within the range of the claims are 
intended to be embraced therein. Thus, other embodiments 
than the specific ones described above are equally possible 
within the scope of these appended claims. 

The invention claimed is: 
1. Abacklight, comprising a backplate and a light emitting 

unit which is arranged on a surface of the backplate, wherein 
the light emitting unit comprises a Substrate and a plurality 
of light sources which are fixed onto the substrate, and 
wherein the Substrate comprises an attached part which is 
fixed to a central area of the surface of the backplate and a 
bendable part which forms a preset angle with a non-central 
area of the surface of the backplate, wherein the bendable 
part is bendable with respect to the attached part to vary the 
preset angle. 

2. The backlight of claim 1, 
wherein at least a first magnetic field component is 

arranged on a surface of the bendable part which is 
close to the backplate, and at least a second magnetic 
field component is arranged on a Surface of the back 
plate which is close to the bendable part and at a 
position corresponding to the first magnetic field com 
ponent; and 

wherein when the first and/or second magnetic field 
component is energized, the first and second magnetic 
field component are attracted to each other completely 
or partially. 

3. The backlight of claim 2, 
wherein the first magnetic field component is composed 

of a ferrous coating, and the second magnetic field 
component is composed of an electromagnet; 

wherein the first magnetic field component is composed 
of an electromagnet, and the second magnetic field 
component is composed of a ferrous coating; or 

wherein both the first and second magnetic field compo 
nent are composed of an electromagnet. 

4. The backlight of claim 3, 
wherein when the first magnetic field component is com 

posed of the electromagnet, an insulating layer is 
arranged between the bendable part and the first mag 
netic field component; and 

wherein when the second magnetic field component is 
composed of the electromagnet, an insulating layer is 
arranged between the second magnetic field component 
and the backplate. 

5. The backlight of claim 2, wherein the backlight further 
comprises an angle controlling unit for adjusting the preset 
angle according to an observation distance. 

6. The backlight of claim 5, wherein the angle controlling 
unit comprises: 

a triggering module for sending a first or second control 
ling signal according to the observation distance; and 
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14 
a processing module for controlling the first and/or second 

magnetic field component to be de-energized or ener 
gized according to the first or second controlling signal. 

7. The backlight of claim 6, wherein the triggering module 
comprises a control button, a front camera, or a remote 
sensing device with an infrared induction lamp. 

8. The backlight of claim 1, 
wherein at least a first magnetic field component is 

arranged on a surface of the bendable part which is 
close to the backplate, and at least a second magnetic 
field component is arranged on a Surface of the back 
plate which is close to the bendable part and at a 
position corresponding to the first magnetic field com 
ponent; and 

wherein when the first and/or second magnetic field 
component is energized, the first and second magnetic 
field component are separated from each other com 
pletely or partially. 

9. The backlight of claim 1, wherein the substrate com 
prises a multilayer printed circuit board. 

10. A display device comprising the backlight of claim 1. 
11. A method for controlling backlighting of a display 

device, wherein the display device comprises a backlight, 
the backlight comprises a backplate and a light emitting unit 
which is arranged on a Surface of the backplate, wherein the 
light emitting unit comprises a Substrate and a plurality of 
light sources which are fixed onto the substrate, and wherein 
the Substrate comprises an attached part which is fixed to a 
central area of the surface of the backplate and a bendable 
part which forms a preset angle with a non-central area of 
the surface of the backplate, 

wherein the method comprises adjusting the preset angle 
of the bendable part according to an observation dis 
tance. 

12. The method of claim 11, 
wherein when the observation distance is smaller than or 

equals to a predefined distance, de-energizing the first 
and/or second magnetic field component, so that the 
first and second magnetic field component are sepa 
rated from each other to form the preset angle; and 

wherein when the observation distance is larger than the 
predefined distance, energizing the first and/or second 
magnetic field component, so that the first and second 
magnetic field component are attracted to each other to 
eliminate the preset angle. 

13. The method of claim 12, wherein, in case an angle 
controlling unit comprises a triggering module and a pro 
cessing module is used to adjust the preset angle, the method 
comprises: 
when the observation distance is Smaller than or equals to 

the predefined distance, sending a first controlling 
signal by using the triggering module, 

according to the first controlling signal, de-energizing the 
first and/or second magnetic field component by using 
the processing module, so that the first and second 
magnetic field component are separated from each 
other to form the preset angle; and 

when the observation distance is larger than the pre 
defined distance, sending a second controlling signal by 
using the triggering module, 

according to the second controlling signal, energizing the 
first and/or second magnetic field component by using 
the processing module, so that the first and second 
magnetic field component are attracted to each other to 
eliminate the preset angle. 
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14. The method of claim 12, wherein the predefined 
distance is 1-10 times of a width of a display panel of the 
display device. 

15. The method of claim 11, 
wherein when the observation distance is smaller than or 

equals to the predefined distance, energizing the first 
and/or second magnetic field component, so that the 
first and second magnetic field component are sepa 
rated from each other to form the preset angle; and 

wherein when the observation distance is larger than the 
predefined distance, de-energizing the first and/or sec 
ond magnetic field component, so that the first and 
Second magnetic field component are attracted to each 
other to eliminate the preset angle. 

16. The method of claim 15, wherein, in case an angle 
controlling unit comprises a triggering module and a pro 
cessing module is used to adjust the preset angle, the method 
comprises: 
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when the observation distance is smaller than or equals to 

the predefined distance, sending a first controlling 
signal by using the triggering module, 

according to the first controlling signal, energizing the 
first and/or second magnetic field component by using 
the processing module, so that the first and second 
magnetic field component are separated from each 
other to form the preset angle; and 

when the observation distance is larger than the pre 
defined distance, sending a second controlling signal by 
using the triggering module, 

according to the second controlling signal, de-energizing 
the first and/or second magnetic field component by 
using the processing module, so that the first and 
second magnetic field component are attracted to each 
other to eliminate the preset angle. 
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